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ABSTRACT

Introduction: In recent decades, rapid urbanization and insufficient urban
planning have disrupted urban cohesion and spatial integrity. "The concept of
'spatial equity' has developed as an essential framework in urban planning
discourse to alleviate spatial inequalities arising from urban fragmentation In
urban environments, spatial inequalities, uneven distribution of services, and
environmental challenges are often interrelated. This underscores the significance
of addressing issues such as service allocation in urban spaces, particularly within
the context of developing countries. In alignment with global trends and national
macro-policies, the discourse on spatial equity has gained significant attention
within the realm of Iranian urban studies, as it is recognized as a fundamental
component for achieving sustainable development. A well-structured and
extensive public transportation system is pivotal for urban life, facilitating public
mobility and ensuring equitable access to essential services. Integrating spatial
equity principles in public transportation development can significantly enhance
system efficiency while improving citizens' access to urban service centers
without extensive construction. Isfahan, Iran's third-largest metropolis, faces
rising intra-city travel, declining quality of life, environmental pollution, and
disrupted spatial equity due to population growth and physical expansion.
Material and methods: The metropolis of Isfahan, being the third-largest in Iran,
has witnessed substantial population growth and physical development in recent
years. Consequently, it now faces various challenges, such as an increase in intra-
city travel, a decline in quality of life, worsening environmental pollution, and
growing spatial disparities. The existing public transportation system is
inadequate in meeting the needs of its residents, resulting in inefficient urban
service management. As such, investing in and developing suitable public
transportation infrastructure has become a pivotal strategy to address these
concerns and foster a more sustainable and equitable urban environment.
Assessing public transportation, a critical factor shaping urban structures, is
essential for addressing these challenges. To improve equitable access to public
transportation, comprehensive studies in Isfahan have proposed the establishment
of 21 Bus Rapid Transit (BRT) lines. This research applies a multi-criteria
decision-making approach, incorporating Shannon Entropy and COPRAS models,
to prioritize BRT line development with a focus on spatial justice. The planning
horizon for this study extends to 2031 (1410 in the Iranian calendar). A key
novelty of this research lies in the integration of Geographic Information Systems
(GIS) with spatial justice indicators to guide BRT line prioritization.

Results and discussion: First, the performance of existing BRT lines was
assessed using permeability, proximity, and accessibility metrics, while spatial
equity was quantified using the Gini coefficient and Lorenz curve. Subsequently,
the Gini coefficient for each proposed BRT line was calculated and compared
with the current value to evaluate the potential impact of each line. The Shannon
Entropy method was employed to assign weights to the importance of the criteria,
prioritizing proximity, permeability, and accessibility, respectively. Finally, the
COPRAS method was utilized to rank the 21 proposed BRT lines for
development by 2031.

Conclusion: Results suggest that, despite the Ayatollah Ghafari Terminal to
Sheikh Saduq line (14.9 km) falling within the medium-length category, it should
be considered the top priority for implementation when taking into account the
other relevant criteria.
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0/007647677  0/023059513  0/011382844 19 0/008072548  0/023059513 0/011361496 8
0/00892229  0/030746018  0/01131326 20 0/008497419  0/030746018 0/011361496 9
0/00892229  0/030746018  0/011525448 21 0/008497419  0/030746018 0/011062217 10

& 9oz 0/007647677  0/023059513 0/010916358 11
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0/047732697  0/052631579 _ 0/046518069 2 0/045346062  0/039473684  0/0465538 1
0/050119332  0/052631579  0/046304817 13 0/040572792  0/039473684  0/046842324 2
0/054892601  0/052631579  0/044269512 14 0/050119332  0/052631579  0/046013891 3
0/042959427  0/039473684  0/046533022 15 0/045346062  0/039473684  0/04436873 4
0/047732697  0/052631579  0/04590471 16 0/047732697  0/052631579  0/046518069 5
0/052505967  0/052631579  0/046475301 17 0/050119332  0/052631579  0/046974212 6
0/052505967  0/052631579  0/066462109 18 0/045346062  0/039473684  0/048379405 7
0/042959427  0/039473684  0/047866347 19 0/045346062  0/039473684  0/047776576 8
0/050119332  0/052631579  0/047573738 20 0/047732697  0/052631579  0/047776576 9
0/050119332  0/052631579  0/048466016 21 0/047732697  0/052631579  0/046518069 10
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0/008497419  0/030746018  0/011062217 12 0/008072548  0/023059513 _ 0/011070714 1
0/00892229  0/030746018  0/011011505 13 0/007222806  0/023059513  0/011139327 2
0/009772032  0/030746018  0/0105275 14 0/00892229  0/030746018  0/010942321 3
0/007647677  0/023059513  0/011065773 15 0/008072548  0/023059513  0/010551094 4
0/008497419  0/030746018  0/010916358 16 0/008497419  0/030746018  0/011062217 5
0/009347161  0/030746018  0/011052047 17 0/00892229  0/030746018  0/01117069 6
0/009347161  0/030746018  0/015805004 18 0/008072548  0/023059513  0/011504852 7
0/007647677  0/023059513  0/011382844 19 0/008072548  0/023059513  0/011361496 8
0/00892229  0/030746018  0/01131326 20 0/008497419  0/030746018  0/011361496 9
0/00892229  0/030746018  0/011525448 21 0/008497419  0/030746018  0/011062217 10
0/178020922  0/584174338  0/23780474  g£gozme  0/007647677  0/023059513  0/010916358 11
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3 99/92809336 0/6033176 0/023059513 0/019143262 1
8 99/79871409 0/60253647 0/023059513 0/018362132 2
16 75/85822714 0/457995365 0/030746018 0/019864611 3
6 99/84202818 0/60279798 0/023059513 0/018623642 4
18 75/80771383 0/45769039 0/030746018 0/019559636 5
14 75/89605212 0/458223734 0/030746018 0/02009298 6
1 100 0/603751738 0/023059513 0/0195774 7
2 99/97625584 0/603608382 0/023059513 0/019434044 8
17 75/85728367 0/457989668 0/030746018 0/019858915 9
18 75/80771383 0/45769039 0/030746018 0/019559636 10
7 99/8321553 0/602738372 0/023059513 0/018564034 11
18 75/80771383 0/45769039 0/030746018 0/019559636 12
15 75/86968608 0/458064548 0/030746018 0/019933795 13
12 75/93026341 0/458430285 0/030746018 0/020299531 14
5 99/85690317 0/602887788 0/023059513 0/01871345 15
21 75/78355493 0/45754453 0/030746018 0/019413776 16
11 75/94677288 0/458529961 0/030746018 0/020399207 17
9 76/73400996 0/463282919 0/030746018 0/025152165 18
4 99/90941993 0/603204859 0/023059513 0/019030521 19
13 75/91966612 0/458366303 0/030746018 0/02023555 20
10 75/95481103 0/458578491 0/030746018 0/020447738 21
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